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ABSTRACT 



Photopolymerizable laminates suitable for producing 
printing plates have on a dimensionally stable base at 
least one intermediate layer and on top thereof a photo- 
polymerizable relief-forming layer, the intermediate 
layer containing aryl glycidyl (meth)acrylate m an at 
least partially polymerized state. 

10 Claims, No Drawings 
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UGOT-SENSmVE PHOTOPOLYMERIZABLE -n-cH,-cH-CH,-o-co-CR-CH,- «cun. 

LAMINATE MATERIAL -O-CH^-CH-Kai^-O-CO-CR-CHz- groups, 

OH 

The present invention relates to a light-sensitive pho- ^ 

topolymerizable laminate material suitable for produc- including phenyl glyddyl ether acrylate as a plastidz- 

ing printing plates which on a dimcnsionally stable base component, combined with polyfunctional acryl- 

carries at least one intermediate layer and on top thereof ^ photopolymerizafale printing plates which con- 

a ttJicf-fonning light-sensitive photopolymerizable ^ alcohol-soluble modified polyamide as polymeric 

Uycr which conasts essentially of a mixture of poly- ^ ^ P™^ ^ * plasticizing component is also 

meric binder, at least one ethylenicafly unsaturated .™ ^^^^V^^i 

polymerizable compound, photoinitiator and an inhibi- t "^.f^^^^ f "^^^^^ ^ T*^^ 

Irtro«.«ct#i,-«««i « bght-sensitive photopolymerizable lanamate materials 

tor agamst thermal polymenzatoon, and to a process for only showimprovcd adhesion of the reUef 

producmg such hght-scnsitive laminate materials. t* 7*"™ . rr'' , ouukuuu u* uic icuc* 

iT 1 uuuuuiiM^ uiiivauu;^ ^ material but also a shorter mmimum 

Ught-sensmve laminate mat«ials which have spe- i^^on time in the production of printing plates 

cific adhesion-promotmg layers between base layer and laminate matwials. 

reUef-formingU^t-sajsitive layer ^e have found, surprisingly, that this object is 

For mstance, DE-A-No. 2,202,357 discloses firmly at- achieved in a very advantageous manner by using inter- 

taching photopolymeric reUef layers for printing plates 20 mediate layers which contain or consist of certain aryi 

to the base layers by means of specific adhesion-promot- glyddyl ether (metii)acrylates in an at least partiaDy 

ing coatings, the coating of the bases, for example the polymerized state. 

steel or aluminum sheets, with a base coat (BC) for The present invention thus provides a light-sensitive 
improved adhesion to the relief-forming light-sensitive photopolymerizable laminate material suitable for pro- 
layer being followed by the application of an adhesion- 25 ducing printing plates which on a dimensionally stable 
promoting layer APL by layered application and dry- base carries at least one intermediate layer and on top 
ing or baking of a lacquer (OL) which contains a cur- thereof a relief-forming light-sensitive layer which con- 
able mixture of a binder which is compatible with the sists essentially of a mixture of polymeric binder, at least 
polymeric binder of the relief-forming layer. However, one ethylenically unsaturated polymerizable com- 
the baking/curing of the adhesion-promoting layers pound, photoinitiator and thermal polymerization in- 
APL requires the use of high temperatures, which on hibitor. wherein at least one intermediate layer contains 
the one hand requires high energy resources with ap- * compound of the general formula (I) 
propriately high manufacturing costs and on the other 

does not permit the use of some base materials, since r1 (I) 
they do not survive the heat treatment without severe 




impairment of their properties. This is true for example 

for the production of photopolymeric printing plates „ 1 2— 

witii polyester sheets as base layers. Although it is ^'^^^^^ jf 

known that the curing temperature of curable foimalde- 40 o 
hyde resins can be reduced by the addition of acids as 

catalysts, such catalyzed resins, owing to their short pot where 

life, are not suitable for the production of uniform coat- is hydrogen or alkyl of from 1 to 10 carbon atoms, 

ings and thin adhesion-promoting layers. is hydrogen or methyl, and X is 

DE-A-No. 3,045,515 discloses a light-sensitive lami- 45 

nate material which, between a base layer (B) with or — C2H4— , — (CHi— CHi— 0)n— C2H4— , 

without a base coat (BC) and a light-sensitive layer (R) _^chch3-cH2-0)„-chcH3-cH2-, 
comprising a photouudator-containing mixture of at 

least one binder and at least one ethylenically unsatu- —chj— CH— CHi— or — CHi— CH— 

rated compound compatible therewith, contains adja- ^ I I 

cent to the light-sensitive layer R an adhesion-promot- CH2OH 

ing layer APL comprising a cured mixture of from 65 to , . - « • .1.-^,1 

98% by weight of a bimier (Al) compatible with the "^^^ ^'"""^ 1 to 8, m an at least partially polymer- 

bind«;^ofthekyerRandthec^^^^ ^ 

2 to 35% by-weight o a mehmme-fonn^^ ^^^^ ^ ^ dimensionally stable base a^ 

de^te which is^curable at from 60 to 120 C. without ^ fet inierm^ layer a thin layer of a customary 

acid catalysis and contains from 1 to 5 meLamme umts adhesion promoter and on top thereof a second interme- 

havmg a de^ee of mcthylolation of from 40 to 100%, 1^ ^^i^^ contains a compound of the general 

with from 10 to 60% of the mcthylol groups havmg formula (I) mixed witii a polymeric binder in an at least 

been ethenfied with alcohol partially polymerized state, or an intermediate layer 

EP-A-No. 0,036,301 discloses a hght-sensitive poly- consist of a compound of the general formula (I) in 

amide resin mixture of alcohol-soluble polyamide. a an at least partially polymerized state, 

nonpolymcric compound which has not only vinyl but in an advantageous refinement of the invention, at 

also epoxy groups in one and the same molecule and is 65 least one interm^liate layer consists of a mixture of a 

capable of reaction with the polymeric binder to form compound of the general formula (I) with a polymeric 

copolymerization-capable polymers, and a polyfunc- binder compatible therewith, in which the compound of 

tional vinyl monomer having the general formula (I) is present in an at least partially 
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poiymeiized state and the polymeric binder used is in 
particular polyvinyl alcohol, a derivative of polyvinyl 
alcohol, a polyamide or an ethylene/(meth)acrylic es- 
ter/(meth)acrylic acid copolymer. 

The light-sensitive layer of the laminate material 5 
according to the invention may be covered in a conven- 
tional manner with a cover sheet removable by peeling. 

The present invention also provides a process for 
producing a light-sensitive photopolymerizable lami- 
nate material, which comprises applying a solution 10 
which contains a compound of the general formula (I) 
as an intermediate layer to the dimensionally stable 
base, substantially removing the solvent, applying the 
relief-forming lig^t-scnsitive layer and then subjecting 
the layered structure obtained to uniform exposure until 1^ 
the intermediate layer is substantially fully cured with- 
out polymerizing the ethylenically imsaturated poly- 
merizable compounds present in the relief-forming 
layer to any si^iificant extent 



Tlie Ught-sensitive photopolymerizable laminate ma- 20 '?f;™^^ 
oriole : » *u J..-. film thickness of 3-100 



tcrials according to the invention, i.e. the product of the 
process according to the invention, are notable for im- 
proved adhesion, substantially improved resistance to 
developer, and a longer press life. 

There now follow specifics concerning the structural ^5 
components of the laminates according to the mvention 
and of the materials to be used for the process according 
to the invention. 

Suitable compounds of the general formula (I) 



30 




(D 



O— X— O— C— CR2s=CH2 



are those where R> is hydrogen, alkyl of from 1 to 10 



35 



carbon atoms or aryl of from 6 to 10 carbon atoms, 40 copolymers or derivatives of polyviny alcohol 

is hydrogen or methvl ^ ^^^P^*' elastomenc graft polymers soluble or dis- 



is hydrogen or methyl 
and X is 



-C2H4-. -(CH2-CH2-0)„-C2H4-. 
-(CHCHj— CHi— 0)„— CHCH3— CH2— , 

— CH2— CH— CH2— or — CHj— CH- 
OH CHjOH 

where n is from 1 to 8. 

Suitable R", besides hydrogen, is for example alkyl of 
from I to 10 carbon atoms, e.g. methyl, ethyl, n-propyU 
isopropyl, n-butyl. isobutyl. tert-butyl. hexyl, n-octyl or 
isooctyl, or aryl, e.g. phenyl or naphthyL 

Preference is given to those compounds of the for- 
mula (I) where R* is hydrogen or methyl and X is 



It can be advantageous to coat the dimensionally 
stable base initially with an adhesive base coat Suitable 
for this purpose are various base coating materials, pro- 
vided they ensure adequate adhesion between base ma- 
terial and intermediate and/or adhesion-promoting lay- 
ers to be applied thereto and, if necessary, are driable or 
bakeable at temperatures at which the properties of the 
base material are not thermally damaged. 

Of high suitability are usually pigmented and unpig- 
mented base coats prepared from reactive lacquers 
which contain polyisocyanatcs and hydroxyl-contain- 
ing oligomers and polymers such as hydroxyl-contain- 
ing epoxy resins and/or hydroxyl-containing polyesters 
(preferably with molecular weights of from 20000 to 
30000) or mixtures thereof with other polyols, for exam- 
ple 1,4-butanediol. To prepare the base coat, for exam- 
ple the ready-mixed base coating having a solids con- 
tent of 20-70% by weight is applied to the dimension- 
ally stable base in such a thickness as to produce a dry 
ftm. preferably 5-20 |im. The 
coating can be effected by means of one of the custom- 
ary techniques such as brushing, spraying, dipping, 
casting or roller application. Thereafter the coating can 
be dried or baked, depending on the base material, at 
from 50* to 300* C 

To produce the intermediate or adhesion-promoting 
layer on the dimensionally stable base or on the base- 
coated dimensionally stable base, a compound of the 
general formula (I) or a mixture thereof with a poly- 
meric binder compatible therewith with or without 
further additives is applied, advantageously in the form 
of a solution, in such layer thicknesses as to give a dry 
film thickness of 3-25 ^m, in particular 5-15 ftm. This 
coating can likewise be effected by brushing, spraying, 
dipping, casting or roller application. 

Possible polymeric binders which may be used mixed 
with a compound of the general formula (I) are: water- 
soluble copolymers or derivatives of polyvinyl alcohol. 



persible in aqueous solvents and obtained by polymeri- 
zation of vinyl esters in the presence of polyalkylene 
oxides and a free radical polymerization initiator, hy- 
drolysis or partial hydrolysis of the resulting graft co- 
*5 polymer and subsequent esterification or transesterifica- 
tion, as the case may be, of vinyl alcohol units on the 
hydrolyzed or partially hydrolyzed graft copolymer 
and which consist essentially of structural units of the 
composition 



50 



-<CH2-CH-0)^- 



-(CH-CH-O)™-. 
2 Rl 



55 where 



Z is a grafted-on side branch having structural units 



— CHj— CH— CH2— 
OH 



— (CHj— CH)x— and poisibly 



60 



OH 



Suitable dimensionally stable bases are those custom- 
arily used for the production of photopolymeric print- 
ing plates, for example steel sheets, aluminum sheets and 65 
plastics sheets, for example those made of polyesters, 
such as polyethylene terephthalate, polycarbonate, pol- 
yvinyl chloride or polyamide. 



-(CH2-CHV-. 

o 
I 

c=o 



R* is hydrogen or alkyl of 1 or 2 carbon atoms, 
R2 is alkyl or alkenyl with or without carboxyl sub- 
stituents, 

and x>y, n>m, m is at least 2, n -|-m=2O-2,000 and 
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droqaiiione, p-methoiyphenol, dinitrobenzene, p-qui- 

(n -t- m) „ JL to -2- aone, methylene blue, ^-naphthol, N-nitrosamines such 

(x -i-y) 4 \ as N-nitrosodiphenylamine, phenothiazine, phospho- 

. rous esters such as triphenyl phosphite or the salts and 

as described in EP-A-No. 224,164. 5 ^ particular the alkali metal and alummum salts of N- 

Similar smtability IS pofflessed by polyvinyl alcohols nitrosocyclohexylhydroxylamine. The inhibitors are 

M i%^oo1^1"^k'^ ^!:^n^°' ^-k^^ into the photopolymerizable mixtures of the re- 

!lr;,ltn !^r'i;^^^ Uef-forming polymeri^le layer in general in an 

^7 wTt;Shl^^^^ acetabted polyvmy alco- ^mount^rom 0.001 to 3% by weight, m particular in 

hoi. Such smtable polyvmyl alcohols m general have in * r^nr^'i ^ * ^ 

molecular weights Wof from about 40(» to 100000, ^ of from 0.003 to 1% by weight, based on the 

preferably of foom 10000 to 70000, ^^'^^^ f polymenzable kyer. 

polyamides, for example copolyamides as described . ^ !^ ?f. *r°^ ^ ^ 

in DE-A-No. 1,522.463, for example copolyamides of customary additives, such as plastica- 

approximatdy equal parts of hexamethylenediam- ers, saturated low molecular weight compounds having 

monium adipate, 4.4'-diammomumdicyclohexyhne- amide or alcohol groups, waxes, soluble dyes, pigments 
thane adipate and e-caprolactam, having K values (ac- 

cording to Fikentscher, Cellulosechemie 13, (1932), 58) ^^^^ intermediate layer has been applied to the 

of from 55 to 75, dimensionally stable base, which may have been coated 

carboxyl-containing copolymers, in particular those ^ adhesive base coat, the removal of any solvent 

acrylatc resins, for example, based on copolymers of present, by evaporation or drying, is m general fol- 

(meth)acrylic esters with (meth)acrylic acid, which lowed by a uniform exposure of the intermediate layer 

have acid numbers of from 30 to 100, molecular weights to actinic light in order to convert the compound of the 

(Mk,) of from about 10000 to about 100000 and glass general formula (I) at least partially, preferably predom- 

transition temperatures of fitjm 30* to 80" C, for exam- mantly, into a polymeric state, 

pie commercial products such as Carboset ® resin XL Another option, after the intermediate layer has been 

44 from BF Goodrich, applied and the solvent removed, is to apply the photo- 

and also ethylene/(meth)acryUc ester/(meth)acrylic polymcrizable rcHcf-forming layer directly to the inter- 

acid copolymers, for example those having MFI (melt mediate layer and then to subject the layered structure 

now mdex) values measured at 190' C. under a load of obtained to uniform exposure for a sufBciently long 

1!^ "^ff. T^'^r^^ ^T^^P/^ ^ that, although the ethylenicaUy unsaturated poly- 

numbers of from 50 to 200 mg KOH/g ^erizable compounds pr4nt in the relief-foiiiing 

The polymenc bmders may m general be present m , ^o not polymerize to any significant extent, if at 

Sef^^l ^'s'J^ m rr*" °^.fTJ '° f*?' ^' ^« intermedb^ layer is at leasTpartially converted 

S^ghfome'^^^^^ 35 intoaj^ymerizedstate.1^^^^ 

FurtheTpossible constituents for producingihe inter- ^Tf "^"^ ^ take place from the ba,ck^ 

mediate or^esion-promoting layers are photoinitia- • ^^^J^ convertmg the intermediate layer 

tors or photoinitiator systems. theLd pol^erization "^^.^ polymerized state is a thermally mitiated poly- 

inhibito^. solvents. aqJLus or organirsd^ent mL "^f^^^^* ^ ^^^^ case typical mitiators of free-radi- 

tures, and additives for producing pi^ular effects, for 40 cal polymerization for example orgamc peroxides, such 

example glyoxal or glutardialdehyde. ^ ^^^^^ peroxide, or labile azo compounds, such as 

Photoinitiators are in general present in amounts of azodiisobutyronitrile. may be present. This process is 

from 0.01 to 10. in particular of from 0.01 to 3%, by ^^'^^}^ '° P^^^^^r m the case of metallic base materi- 

weight, based on the total amount of intermediate layer, ^ ^^'^^ withstand the requisite high temperatures Cm 

suitable photoinitiators being those compounds which « general above 100' C.) without loss of dhnensional 

onexposure to actinic light are capable of forming free ^^^^t^",. . , . 

radicals and initiate rapid photopolymerization in the rehef-formmg layer is m general advantageously 
layer. Examples of possible photoinitiators are acyloins laminated onto the intermediate or adhesion-promoting 
and acyloin ethers, aromatic diketones and derivatives ^^^^^ ^5 laminating solvent being determined by the 
thereof and polycyciic quinones. High suitability is 50 polymeric binders in the relief-forming layer. Lamina- 
possessed by benzoin and a-hydroxymethylbenzoin and ^ ^® without solvent, for example as 
in particular their alkyl ethers of from 1 to 8 carbon ^ot lamination. 

atoms, such as benzoin isopropyl ether, a-hydroxyme- Suitable polymeric binders for the light-sensitive 

thylbenzoin methyl ether, or benzoin methyl ether, relief-forming layer are virtually all polymer binders 

beiizil monoketals such as benzil dimethyl ketal, benzil 55 specified in the literature for the production of photopo- 

methyl ethyl ketal, benzil methyl benzyl ketal, or benzil lymeric printing or relief plates. Suitable ones are poly- 

neopentyl ketal, and diarylpbosphine oxides as de- amides and in particular alcohol-soluble copolyamides 

scribed in DE-A-No. 2,909,992, preferably 2,6Kiune- of the type described in FR Patent No. 1,520.856. cellu- 

thoxybenzoyldiphenylphosphine oxide and in particular lose derivatives, in particular those which can be 

2.4.6-trimethylbenzoyldiphenylphosphine oxide. Pref- 60 washed out with aqueous alkali, vinyl alcohol polymers 

erence is given to such types and amounts of photoiniti- and polymers and copolymers of vinyl esters of ali- 

ators that initiation of the photopolymerization on im- phatic monocarboxylic acids of from 1 to 4 carbon 

agewise exposure to actinic Hght, m particular UV light, atoms, as of vinyl acetate, having different degrees of 

takes only short minimum irradiation times, preferably hydrolysis, homopolymers and copolymers of vinylpyr- 

not more than a few minutes. 65 roUdone, polyurethanes. polyether urethanes. polyester 

The photopolymerizable intermediate layers accord- urethanes, polyester resins, acrylic and methacrylic 

ing to the invention advantageously also contain m ester copolymers such as copolymers of methyl methac- 

addition thermal polymerization inhibitors, such as hy- rylate with acrylic acid, methacrylic add, acrylamide 
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and/or hydroxyalkyl (meth)acrylatcs. and dastomcric to about 500. U-piopanedioi, 1,3-propancdiol, neopcn- 

dime polymers and copolymers such as block ccpoly- tylglycol (2.2-dimcthylpropancdiol), 1.4-butanediol, 

mere ofbuladicne and/or isoprenchomopolymer blocks 1.1,1-trimeihylolpropane, glycerol or pentaerythritol, 

and polymer blocks of styrene or a-mcthylstyrcne, and and also the monoacrylates and monomethacrylatcs of 

also ethylene elastomere as described for example in 5 such diols and polyols, for example mono-, di-, tri- or 

DE-A-No. 3.540.950. They are customarily present in tetraethylene glycol monoacrylatc. monomers having 

the rehef-forming layers mixed with one or more photo- two or more olefmically unsaturated bonds which con- 

polymerizable ethylenically monounsaturated or poly- tain urethane groups and/or amide groups, such as 

unsaturated compounds compatible therewith, whose those low molecular weight compounds prepared from 

identity and amount depend on the identity of the poly- 10 aliphatic diols of the aforementioned type, organic di- 

mcr binder and on the type of use intended for the isocyanates and hydroxyalkyl (mcth)acrylates. It is also 

light-senative lammate materials. possible to use acryUc acid, methacrylic acid and deriv- 

The mixing ratio in this mixture of monomere and atives thereof such as (meth)acrylamidc,N-hydroxyme- 

polymcric binder is variable within a wide range: it is thyl(meth)acrylaniide or the (meth)acrylates of monoal- 

preferably firom 10 to 55. in particular from 25 to 50% 15 cohols of from 1 to 6 carbon atoms, 

by weight of monomer, from 45 to 90, in particular from Suitable monomere also include reaction products of 

50 to 75% by weight of polymeric binder, based on the glycidyl ethere with acrylic acid or methacryUc acid, 

total of the amount of monomer and polymeric binder. for example reaction products of bisphcnol A diglycidyl 

Preferred relief-forming layere are solid at room tem- ether or butanediol diglycidyl ether with acrylic acid or 

pcjature and in general are from 200 to 1200 fun in 20 methacrylic acid. 

thickness. The level of prior art photoinitiatore which Suitable photoinitiatore and thermal polymerization 

on exposure to actinic Ught are capable of forming free inhibitore for the relief-forming layer are those already 

radicals is in general from 0.01 to 15% by weight of the mentioned for the production of the intermediate layer, 

total amount of the reUef-forming layer. the appUcable quantities here being likewise roughly the 

Examples of particularly preferred polymeric bindere 25 same (i.e. from 0.01 to 10, preferably from 0.01 to 3% by 

for the relief-forming layer are weight of photoinitiator and from 0.001 to 3. preferably 

polyvinyl alcohols having a residual acetate content from 0.003 to 1% by weight of inhibitor, each based on 

of from 10 to 30 mol % and an average molecular the total amount of polymerizablc layer), 

weight Mw of from about 10000 to about 30000, Possible plasticizere for inclusion in the reUcf-forming 

mtemally plasticizcd polyvinyl alcohols based on 30 layer are those of the customary type, for example ben- 
polyethylene oxide/polyvinyl alcohol graft copolymers zenesulfonamide, benzene-N-n-butylsulfonamide, or 
as already mentioned for the production of the interme- polyhydric alcohols, such as glycerol or OH-containing 
diatelayer(cf.EP-A No. 224.164), polyethers, amino alcohols, for example triethanol- 

alcohol-soluble copolyamides. for example those amine, or commercial phthalic esters, which may be 

from approximately equal parts of hexamethylenediam- 35 used in amounts of from 0 to 30% by weight, based on 

monium adipate. 4,4'-diammoniumdicyclohexyhne- the dry weight of the relief-forming layer, 

thane adipate and c-caprolactam, The photopolymerizable relief-forming layer may 

polyvmyl alcohols hydrolyred to 80 mol % and ester- also contain a regulant system as described for example 

ificd with methacrylic acid on about 3 mol % of the free in EP-A No. 1 14,341. 

OH groups (prepared as described for example in DE-A 40 Regulant systems are mixtures of certain dyes (1) 

No. 3.322.993), and with mild reducing agents (2) for the dye (1) (cf. also 

copolymere. m particular terpolymers or tetrapolym- EP-A No. 0,114,341). The mixture of (1) +(2) on im- 

ers of ethylene, (meth)acrylic acid and esters of acrylic agewisc exposure to actinic light should not initiate any 

acid, e.g. n-butyl acrylate (prepared as described for significant photopolymerization m the layer of the pho- 

example m DE-A No. 3.540.950). 45 topolymerizable mixture, which is ascertainable whh a 

Examples of olefinicaUy unsaturated photopolymer- few experiments. If for example the irradiation time for 

izable compounds to be used in the reUef-forming layer novel, preferably essentially solvent-free, layere of the 

are compounds havmg at least one photopolymerizable photopolymerizable, photoinitiator-containing mixture 

olefmically unsaturated double bond. Here, it is possible X is of the order of houra or minutes, then the same 

to use the known monomers, oUgomere and unsaturated 50 layer without the photoinitiator should advantageously 

polymere used for the production of reUef plates and not contain any marked proportions of photopolymer- 

photopolymer letterpress. intagUo and offset printing ized layer during the subsequent development of the 

plates, whose identity depends on the intended purpose relief plate by washout even if the irradiation time em- 

of the mixtures and also on the identity of the other ployed is ten times as long; in general, less than 20% by 

mixture components. It is possible to use monomere 55 weight of the irradiated monomer should have been 

having two or more olefinicaUy unsaturated photopo- photopolymerizcd. 

lymerizable double bonds on their own or mixed with Suitable dyes (1) for the photopolymerizable mixtures 
monomere havmg only one olefmicaOy unsaturated of the relief-forming layer are in particular those of the 
photopolymerizable double bond. It is also possible to scries of the phenoxazine dyes, for example- 
use polymere having a plurality of internal or terminal 60 Capri Blue GN (CI. 51000). Zapon Fast Blue 3 G 
olefimcaUy unsaturated double bonds in place of or (CI. 51005). GaUo Blue E (CI. 51040), Fast New Blue 
mixed with the monomere. 3 R .(CI. 51175). NUe Blue A (CI. 51180). Fast Green 
Examples ofsmtable monomere are di- and polyacryl- M (CI. 51210). Fast Black L (CI. 51215) and also 
ates and di- and polymethacrylates as are preparable by rhodanil blue, the salt or amide of Rhodamine B (Basic 
estenfymg diols or polyols with acrylic acid or meth- 65 Violet 10, CI. 45170) and nile blue (Basic Blue 12 CI 
acrylic acid, such as di- and tri(meth)acrylates of ethyl- 51180). compounds of the series of the phenaziliium 
enc glycol, dieihylene glycol, triethylene glycol or dyes, e.g. neutral red (CI. 50040), neutral violet (C L 
polyethylene glycols havmg a molecular weight of up 50030), Azine Scarlet G (CL 50045), Rhoduline HeUo- 
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trope 3 B (C.L 50055), Neutral Blue C (CL 501 50X medium or low pressure mercury lamps, fluorescent 

Azine Green GB (CL 50155), Safranine B (CL 50200X tubes and the like, where the emitted wavelength is 

Indamine Blue B (CL 50204), Rhoduline Red G (CL preferably within the range from 300 to 420 nm. The 

50215), Rhoduline Blue GG Extra (CL 50220), Inda- unexposed and uncrosslinked transfer layer may be 

zine GB (CL 50221), Safranine T (CL 50240), mau- 5 removed by spraying, washing, brushing and the like 

veine (CL 50245), naphthyl red (CL 50370) and also with aqueous solvents or water. It is an advantage of the 

Nigrosine Black T (CL 50415). acridinium dyes, e.g. laminate materials according to the invention that they 

acriflavine (CL 46000), Acridine Orange (CL 46005), pennit washout of the unexposed parts of the layer with 

Acridine Scarlet J (CL 46015), Acridine Yellow G pure water without the addition of organic solvents. 

^^'r^^^t^ Advantageously, developed reUef and printing plates 

phme 46035X Ph^phme E (CL 46045), are dried at up to 120' C and, if desired, afterexposed to 

flaveosm (CL 46060), Benzoflavme (CL 46065) and actinic Ught at the same time or thereafter. 

Rheonine A (CL 46075) and also phcaothiazinium jhe printing plates produced from the recording 

dyes, e.g. Me&ylene B ue or Thiomne. It is ako possible ^^erials according to the invention are suitable in par- 

to use Ci«>butylthio)jmUi^^ as dye ( ). 15 Ocular for direct and indirect letterpress printing, for 

Tn^echoiceofdye(l)us^mttep^^^^ 1^ flexographic printing newsprint flexo- 

mixture is chiefly detenmned by esthetics. For mstan<^ ^ Anting and Xiilar printiifg proceies. 

visual mspection of the pnntaig plates is particularly iLi^.t. materials according to the invention 

sunple with the compounds Neutral Red (CL 50040), u ^TT^ • uwwuima ^y^ium^ w mc mvcnuoa 

c«fI,«;-» T/r^j <rvilA\ a i du j -i oi C which contam m the mtermediate or adhesion-promot- 

Safranme T (CL 50240) and also Rhodanil Blue, which 20 • „ i^ „ j r *t. i r i • 

are preferably used in the photopolymerizable mixture ^^i^^^f' a compound of the generd formula (1). m 

T^e light-sensitive reUef-for^riayers may thus Pf^^^^ phenyl glycidy ether (meth)acryla^e, as a 
contain cabined with dye (1) an amount of a reducing P^^otopolymenzable ethylemcafly unsaturated com- 
agent (2) sufficient for the dye (1), which does not r^ ^"^^ advantageous to manufacture and to 
duce the dye (1) in the absence of actinic Ught but on 25 P'°^ uito prmtrng plates which show significanUy 
irradiation is capable of reducing the dye in Se excited iniproved adhesion of the rehef layer to the base mate- 
state, in particular to the semiquinone. Examples of such "^1 and a distmctiy shortened minimum uradiation time 
mUd reducing agents are ascorbic add, anethole. thio- "* ir P^'o^^o^ of prmting plates, 
urea, diethylaUylthiourea. hydroxylamine derivatives, „ uivention is illustrated by the Examples below, 
in particular N-allylthiourea and preferably salts of 30 percentages are by weight, unless otherwise 
N-nitrosocyclohexylhydroxylamine, in particular the ^^^\ volume bear the same relation to parts 
potassium and aluminum salts. The latter are also weight as the liter to the kilogram, 
known for use as inhibitors of thermal polymerization in EXAMPLE 1 
photopolymerizable mixtures. The amount of reducing 

agent added is in general from about 0.005 to 5,. and in 35 Production of reUef-forming layer: 

particular from 0.01 to 1 % by weight, based on the total ^ internally plasticized polyvinyl alcohol 

amount of photopolymerizable layer, but should not be on a polyethylene oxide/polyvinyl alcohol graft 

less than the reduction equivalent of the amount of dye copolymer (viscosity of 4% strength solution in water 

(1) used. In many cases, the addition of from 3 to 10 ^- ^ example Mowiol 04-Ml from 

times the amount of dye (1) used has proven useful 40 Hoechst AG), 50 parts of phenyl glycidyl ether acry- 

The photopolymerizable laminate materials are in ^^^^ P^ of benzil dimethyl ketal, 0.5 part of the 

general produced by applying a homogeneous mixture potassium salt of N-nitrosocyclohexylhydroxylamine 

of the components of the photopolymerizable relief and 0.05 part of Safranine T(CL 50240) are dissolved in 

layer, with or without the addition of solvents or sol- P^^ o^ water and 50 parts of methanol at 60* C by 

vent mixtures, to the dimensionally stable base coated 45 stirring. The solution thus obtained is cast onto a polyes- 

with at least one adhesion-promoting (= intermediate) ^er sheet and smoothed down in such a way that one 

layer. hour of drying at not more than 100" C. leaves a layer 

The homogeneous photopolymerizable mixture of nim in thickness, 

the relief-forming layer is preparable in a conventional Q>) Preparation of intermediate or adhesion-promot- 

manner by mixing the individual components in custom- SO i^^S hiyer: 

ary mixing apparatus, for example in kneaders, extrud- A 0.25 mm thick polyester sheet etched with trichlor 

ers or stirred kettles. The homogeneous mixture is then roacetic acid is caster coated with phenyl glycidyl ether 

in general applied in a thickness of from 25 to 6000, acrylate containing 0.5% of the potassium salt of N- 

preferably of from 200 to 1000, pim to the dimensionally nitrosocyclohexylhydroxylamine and 2% of benzil di- 

stable base coated with the adhesion-promoting layer or 55 methyl ketal in solution in such a way that smoothing 

with one or more intermediate layers. down and 2 minutes' exposure to UV fluorescent tubes 

It can also be advantageous to employ on top of the (or actinic light) under nitrogen leave a layer 0.02 mm 

photopolymerizable relief-forming layer a top or pro- in thickness which has a nontacky surface, 

tective layer, for example a thin layer of polymer which The relief rforming layer obtained imder (a) is lami- 

is soluble in the developer medium, for example polyvi- 60 nated using a 1:1 mixture of ethanol and water with the 

nyl alcohol or polyvinyl alcohol/polyethylene oxide base thus prepared, and the resulting ready-to-use plate 

copolymer. is stored for some days. 

The photopolymerizable laminate materials accord- After the cover sheet has been peeled off, the lami- 

ing to the invention are processable into relief plates, in nate is treated in a conventional manner to produce a 

particular printing plates, in a conventional manner. To 65 plate showing very good adhesion of the relief parts to 

this end, the layer of photosensitive material is in gen- the base. The adhesion is not measurable in a conven- 

eral subjected to imagewise exposure under actinic light tional manner, since the photopolymeric relief layer 

from light sources such as UV fluorescent tubes, high, breaks before the adhesion limit is reached. 
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2 baked at 180* C. in a through-circulation cabinet 
for 5 minutes. The dry film thickness of the resulting 

(a) Preparation of relief-forming layer: adhesive base coat is about 18 lua, 

50 parts of a commercial alcohol-soluble copoly- 3.2 Preparation of the second adhcsion-promoting or 

anude of about equal parts of hexamethylcnediam- 5 intermediate layer 

monium adipate. 4,4'-diammomumdicyclohexylme- 150 parts of a copolyamide of about equal parts of 

thane adip^e and c-caprolactam having a K value (ac- hexamethylcnediammonium adipate. 4,4'Kiiammonium- 

"^^^ ^J^fJ^f^ ? example ©Ultramid dicyclohexyhnethane adipate and €-caprolactam having 

l^rf^? f I I TIk^^""^ "^"^ ^- ^ ^ ^'^'^'^ (according to Fikentscher, CeUulosechemie 

^v^&L^^^''«^^ (^^32), 58) of 67, 100 parts of phenyl glycidyl ether 

N^TtS^^l^ ; ^ °- ^T""^ 5 parts of 2.4,<Htrimc5thylb«S;y^^^^ 

N-mti«KK^cto^ 2 parts phosphine oridVare introduced into 9:1 mrthanol/wa- 

ii^.^'^^i^ ? ? ^ of methanol and 10 ^ at W C with stirring. Uns gives a 10% s^gSi 

S^l^^ir^i^^"^"^^^^^ =^1^^°^ ^^ci* ^ «»ter is appUed to the bf^ 

f^i P^^hL^L^^ ^ »uch a way ai to give a dry fflm 

JO I^panmon of mtermediate or adhesion-promot- thickness for the intermediate layer of a£ut 0.005 mm. 

A 0.25*mm thick polyester sheet etched with trichlo- ^^ f'.^^^ilj^''^ "^"^ temperature is followed 
roacetic acid is coatS ^«th phenyl glycidyl ether aery- ^f^VJ ^ ? ^o^.^ozzle dryer for 1.5 
late containing 5% of a partially acetalated polyvinyl 20 ^ ^ Apphcation of the hght-sensitive rehef. 

alcohol (containing about 20% by weight of vinyl alco- T^/J*^^" i • ^ . .... 

hoi. about 1% by weight of vinyl acetate units and 80 % ^ T .stt«>8th solution of a mixture of 60% of the 

by weight of vinyl butyral units; K value (according to copojyamide dcscnbed under 3.2. 25% of the diether of 

Fikentscher. Cellulose Chem. 13 (1932). 58) 44). 0.5% I , of ethylene glycol and 2 moles of N-hydroxyme- 

of potassium salt of nitrosocyclohexylhydroxylamine 25 "*y*^rylanude. 13.5% of benzencsulfonamide and 

and 2% of benzil dimethyl ketal in solution by casting, benzoin tetrahydropyranyl ether is admixed 

the cast layer is prcirradiated with actinic light for 1 °*^^ potassium salt of N-nitrosocyclohexylhy- 

minutc, laminated with a 0.05 mm thick polyethylene droxylamine. 0.01% of black dye (Colour Index No. 

sheet and fiiUy cured by 2 minutes' irradiation with 0X)2% of 2- butylthio-2-anthraquinone. The 

actinic light 30 solution is cast in layer form onto the aluminum sheet 

This layer, which when the polyethylene sheet has coated with adhesive as described in 3. 1 and 3.2 in such 

been peeled off is found to be nontacl^. is laminated * drying at about 70* C. leaves a light-sensitive 

using a 1:1 mixture of ethanol and water with the relief relief-forming layer 200 ^ in thickness, 

layer, and the ready-to-usc plate obtained is stored for ^-^ Testing of photopolymerizable laminates 

some days. 35 The laminates produced as described in Examples 3. 1 

The printing phitc obtained therefrom in a conven- f° ^-^ ^ exposed for from 1, 2, 3 ... to 10 mmutes 

tional manner by peeling off the cover sheet is notable ^ ^^^^e contact with a film negative of a 3% halftone 

for the excellent adhesion of the relief layer to the base. ^^lue having a halftone line width of 30 lines per centi- 

On trying to detach the relief layer from the base sheet, meter. The exposure unit used is a commercial printing 

the polyester sheet splits open. 40 P^^^ exposure unit with superactinic UV fluorescent 

FYAMPT P % ^ source. The quantity determined is the 

tiAAMl'Lt 3 irradiation time sufficient to give a flawless reproduc- 

Aluminum sheets 1.05 mm in thickness and steel tion of the halftone fields for a washout time extended 

sheets 0.24 mm in thickness were each coated with two a factor of 2 (100% overwash). This minimum irradi- 

layers of the adhesive-forming components described 45 ation time with overwash decreases for a given relief 

hereinafter in order to bond the relief layers of photopo- layer formulation as the suitability of the adhesive-form- 

lymerizable letterpress plates to the metal sheets by system increases. 

means of polyamide and polyvinyl alcohol binders. 3.1 The laminates produced as described in 3.3 require 

Preparation of adhesive base coat; not only on aluminum sheets but also on steel sheets a 

243 parts of a commercial epoxy resin (prepared from 30 minimum irradiation time of 3.0 minutes. The printing 

bisphenol A and cpichlorohydrin) having an epoxy plate was washed out at 30' C. in an cthanol/water 

equivalent weight of about 0.02 (based on 100 g of mixture (87% of ethanol and 13% of water) in a com- 

resinX a molecular weight of about 5500 and an OH mcrcialspray washer under a spray pressure of 4 bar for 

content of 5.9%, 150 parts of finely divided rutile, 6 6 minutes, which amounts to overwashing, although the 

parts of finely divided chromium oxide green, 90 parts 55 minimum washout time required is only 3.0 minutes, 
of talc and 20 parts of a commercial paste of a bentonite 

modified with organic ammonium bases (for example EXAMPLE 4 

Bcntone® from National Lead Co.) arc ball-milled Example 3 is repeated, except that the intermediate 

with a 1:1:1 mixture of butyl acetate, ethylglycol acetate layer (see 3.2) docs not contain any photoinitiator. The 

andxylene for 2 days. 60 test described in 3.4 gives a slightiy inferior minimum 

The resultmg coating solution is admixed with 346 irradiation timii' of 3.75 minutes, 
parts of a commercial reaction product of 1 mole of 

1,1,1-trimethylolpropane and 3 moles of toluylene diiso- COMPARISON la 

cyanate as polyisocyanate in the form of a 75% strength Example 3 is repeated, except that the intermediate 

solution m 1:1 xylene/ethylglycol acetate. 65 layer contains n phenyl glycidyl ether acrylate and no 

The resulting base-coating solution is cast ont the ph toinitiator. The test of the laminates reveals a very 

aluminmn or steel sheet in the form of a layer. The cast poor minimum irradiation time of longer than 10 min- 

coat IS flashed fT at room temperature for one hour and utes. 



05/15/2003, EAST Version: 1.03.0007 



13 



4,925,769 



14 



CX)MPARlSON lb 

Example 3 is repeated, except that the intermediate 
layer contains in place of 100 parts of phenyl glycidyl 
ether acrylate 65 parts of a curable phenolic resin (pre- 5 
pared by condensation on 30 parts of phenol and 7.S 
parts of bisphenol A with excess formaldehyde at 100* 
C. in the presence of dimethylethanolamine). The coat 
is baked at 180* C for S minutes. On testing, the lami- 
nates are found to have a still inadequate .minimum 10 
irradiation time of 8 minutes. 

EXAMPLES 

5.1 Preparation of a two-layered adhesive coat 
The adhesive base coat is prepared as described in 

Example 3.1. To prepare the second adhesion-promot- 
ing coat (= intermediate layer), Example 3 is not re- 
peated in that 100 parts of an 80 mol % hydrolyzed and 
3 mol % methacrylated polyvinyl alcohol (preparation 
see DE-A No. 3.322,993) having an average molecular ^ 
weight SJwOf 17000, 110 parts of phenyl glycidyl ether 
acrylate, 5 parts of 2,4,6-trimethylbenzoyldiphenyl- 
phosphine oxide as photoinitiator and 3 parts of 30% 
strength aqueous glyoxal solution are dissolved in a 
75/25 water/n-propanol mixture at 60' C with stirring 
in order to prepare a 14% strength (solids content) 
coating solution. The thickness and baking conditions 
are identical to the values described in 3.2. 

5.2 Preparation of light-sensitive relief-forming layer: . 
A 65% strength solution of 60 parts of 80 mol % 

hydrolyzed and 3 mol % methacrylated polyvinyl alco- 
hol (prepared as described in DE-A No, 3,322,993) 
having an average molecular weight of 17000, 30 
parts of diether of 1 mole of ethylene glycol and 2 moles 35 
of N-hydroxymethylacrylamide, 7 parts of N-n-butyl- 
benzenesulfonamide, 2 parts of benzil dimethyl ketal, 
0.03 part of Safranine T (C.l. 50240), 0.03 part of crystal 
violet (CL 42555) and 0.3 part of the potassium salt of 
N-nitrosocyclohexylhydroxylamine was prepared by 40 
dissolving in a 25:75 mixture of n-propanol and water at 
60" C. The solution was cast onto the aluminum and 
steel sheets described in more detail under 5.1 and dried 
to a residual solvent moisture content of 6% to give 
photopolymerizable laminates having a relief layer 0.2 45 
mm in thickness. 
5.4 Testing of laminates 

The test is carried out exactiy as described in Exam- 
ple 3.4, except that the washout agent ethanol/water is 
replaced by tap water at room temperature. The stan- 50 
dard washout time is found to be 1.5 minutes. The wash- 
out time extended by a factor of 2 is accordingly 3 
minutes. This washout time is employed to produce test 
plates. These plates are assessed on the criteria identical 
to those described in Example 3.4. The laminates pro- 55 
duced as described in Example 5.2 require not only on 
steel but also on aluminum sheets a miTiimiiTn irradiation 
time of 2.0 minutes. The printing plate was washed out 
in a spray washer under a spray pressure of 4.5 bar 
under room temperature for 3 minutes (= twice the 60 
standard washout time). Even under these unfavorable 
conditions, the minimum irradiation time is 2.0 minutes. 
Even tripling the washout time to 4.5 minutes does not 
lead to any deterioration in the mmimnm irradiation 
time. If the phenyl glycidyl ether acrylate in the adhe- 65 
sion-promoting layer is replaced by a corresponding 
amoimt of cresyl glycidyl ether acrylate, again a mini- 
mum irradiation time of 2.0 minutes is obtained. 



COMPARISON 3a 

Example 5 is repeated, excejpt that the adhesion-pro- 
moting layer (= intermediate layer) contains no phenyl 
glycidyl ether acrylate and no photoinitiator. On test- 
ing, the laminates are found to have a very poor mini- 
mum irradiation time of longer than 10 minutes. 

EXAMPLE 6 

Printing plate bases made of metal are prepared as 
described under Example 5.1 to 5.2. However, the 
thickness of the intermediate layer is not 0.005 mm but 
0.03 mm. So as not to polymerize this adhesion-promot- 
ing layer thermally, it is dried not at 150* C. in a nozzle 
drier but in a through-circulation cabinet in the course 
of 5 minutes. The crosslinking of this adhesion-promot- 
ing (^^intermediate) layer is effected photochemically 
by irradiation in a continuous tubular exposure unit 
equipped with superactinic fluorescent tubes as UV-A 
light source in the course of a residence time of 60 sec- 
onds. 

A 65% strength solution of 60 parts of 80 mol % 
hydrolyzed and 3 mol % methacrylated polyvinyl alco- 
hol (prepared as described in DE-A No. 3.322,993) 
having an average molecular weight Si* of 17000, 30 
parts of the diester of 1 mole of 1,4-butanediol diglyci- 
dyl ether and 2 moles of acrylic acid, 2 parts of benzil 
dimethyl ketal, 0.03 part of Safranine T (C.I. 50240) 
and 0.3 part of the potassium salt of N-nitrosocyclohex- 
ylhydroxylamine was prepared by dissolving in a 1:3 • 
n-propanol/water mixture at 60' C. Coating the alumi- 
num or steel sheets described in more detail under 5.1 
with this solution and drying to a solvent residual mois- 
ture content of 6% gave photopolymerizable laminate 
materials having a relief layer thickness of 0.7 mm. 

These laminate materials require for the standard 
washout time of 6 minutes at 40* C. under a spray pres- 
sure of 4.0 bar a minimnm irradiation time of 5.0 min- 
utes, which does not deteriorate markedly even when 
the washout time is doubled. 

COMPARISON 4 

Example 6 is repeated, except that the intermediate 
layer does not contain any phenyl glycidyl ether acry- 
late. On testing, the laminates are found to require a 
very poor minimum irradiation time of longer than 10 
minutes. 

EXAMPLE 7 

Metal sheets for use as printing plate base materials 
are prepared as described under Example 5. 1 to 5.2. The 
thickness of the intermediate layer is not 0.005 mm but 
0.01 mm. So as not to polymerize this intermediate layer 
prematurely by thermal polymerization, it is dried not 
at 150" C. but at 1 10* C in a nozzle drier. The crosslink- 
ing of this adhesion-promoting layer is brought about 
photochemically only during the processing to the 
printing plate by the step of uniform preexposure. 

To produce the laminate, a 65% strength solution of 
50 parts of an 80 mol % hydrolyzed polyvinyl alcohol 
having an average molecular weight of 17000, 40 
parts of hydroxyethyl methacrylate, 1 part of 1,3,5- 
trimethylbenzoyldiphenylphosphine oxide and 0.3 part 
of hydroquinone monomethyl ether is prepared by dis- 
solving in § n-propanol/water at 60* C. Coating the 
aluminum and steel sheets described in more detail 
under 5.1 with this solution and drying to a solvent 
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residual moistare content of 6% gave photopolymeriz- 
able laminates having a relief layer-thickness of O.S mm. 

These laminates reqiure for a standard washout time 
of 2.5 minutes at 40* C under a spray pressure of 4.0 bar 
and a uniform preexposure of 3.5 seconds a mmiTniiTn 5 
main irradiation time of 1.5 minutes, which does not 
noticeably deteriorate even when the washout time is 
doubled. 
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COMPARISON 5 



Example 7 is repeated, except that the intermediate 
layer contains no phenyl glycidyl ether acrylate. Test- 
ing the laminates under the condition of a double-length 
washout time indicates a minimum main irradiation time 
of 6 minutes, with other image elements, in particular 15 
fme lines and dots, requiring even longer irradiation 
times. 

EXAMPLES 

8.1 Preparation of base coat 20 
Sheets of 1.05 mm thick al umin um and 0.24 ami thick 

steel were first coated with a base coat as described 
under Example 3.1. 

8.2 Preparation of intermediate layer 

These base-coated metal sheets were coated with a 25 
20% strength solution of a mixture consisting of 49 parts 
of a carboxyl-containing acrylic resin (acid numbo: 74, 
molecular weight 30000, Tg42' C. e.g. Carboset resin 
XL 44 from BF Goodrich), 49 parts of phenyl glycidyl 
ether acrylate and 2 parts of benzil dimethyl ketal ap- 30 
plied m layered form. The applied coat was flashed off 
at room temperature for 1 hour and baked at 160* C. for 
5 minutes. The dry film thickness of the resulting adhe- 
sion-promoting layer was 10 /im. 

8.3 Application of light-sensitive relief-forming layer: 35 
A light-sensitive layer consisting of 80 parts of a ter- 

polmer (from 60% ethylene, 20% acrylic add and 20% 
n-butyl acrylate, melt flow index about 300), 15 parts of 
hexanediol diacrylate, 10 parts of N-butylbenzene-sul- 
fonamide, 2 parts of benzil dimethyl ketal and 0.4 part of 40 
hydroquinone monomethyl ether is laminated onto the 
intermediate layer, and the resulting laminate material is 
stored at room temperature for 3 days. 

8.4 Testing of laminated materials 

The light-sensitive layer was subjected to imagewise 45 
exposure and developed with a 1% strength sodium 
carbonate solution. It was found that the applied inter- 
mediate layer showed excellent adhesion not only to the 
base coat but also to the photopolymerized relief layer. 
It was not possible to peel off parts of the relief from the 50 
steel base. Both primary and secondary adhesion of the 
adhesion-promoting layer (= intermediate layer) were 
greater than the cohesion of the photopolymerized 
relief layer. 

EXAMPLE 9 

Example 8 was repeated, except that the carboxyl- 
containing acrylate resin used in the intermediate layer 
was replaced by the terpolymer (ethylcne/acrylic 
add/nbutyl acrylate) described under 8.3. Again it was 60 
found that the intermediate layer develops excellent 
adhesion to the base coat and to the photopolymerized 
relief layer. In this example too the primary and second- 
ary adhesion proved greater than the cohesion of the 
relief layer. 65 

We claim: 

1. A light-sensitive photopolymerizable laminate ma- 
terial suitable for producing printing plates which on a 



dimensionaily stable base carries at least one intermedi- 
ate layer and on top thereof a relief-forming lightsensi- 
tive layer which consists essentially of a mixture of 
polymeric binder, at least one ethylenically unsaturated 
polymerizable compound, photoinitiator and thermal 
polymerization inhibitor, wherein at least one interme- 
diate layer contains a compound of the general formula 
(I) 
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(0 



O— X— O— C— CR2=CHi 

II 

o 



where 

R* is hydrogen or alkyl of from 1 to 10 carbon 

is hydrogen or methyl, 
and X is 

-C2H4— . -(CH2— CH2— 0)„— C2H4-, 
— (CHCH3— CH2— 0)„— CHCHj— CH2— . 

— CH2— CH— CH2— or — CH2— CH— 
OH CH2OH 

where n is from 1 to 8, in at least partially polymer- 
ized state. 

2. A laminate as claimed in claim 1, wherein there is 
present on the dimensionaily stable base material as a 
first intermediate layer a thin layer of a customary adhe- 
sion promoter and on top thereof a second intermediate 
layer which contains a compound of the general for- 
mula (I) mixed with a polymeric binder in an at least 
partially polymerized state. 

3. A laminate as claimed in claim 1, wherein at least 
one intermediate layer consists of a compound of the 
general formula (I) in an at least partially polymerized 
state. 

4. A laminate as claimed in claim 1, wherein at least 
one intermediate layer consists of a mixture of a com- 
poimd of the general formula (I) with a polymeric 
binder compatible therewith, in which the compound of 
the general formula (I) is present in an at least partially 
polymerized state. 

5. A laminate as claimed in claim 4, wherein the poly- 
meric binder used is polyvinyl alcohol or a derivative of 
polyvinyl alcohol. 

6. A laminate as claimed in claim 4, wherein the poly- 
meric binder used is a polyamide. 

7. A laminate as claimed in claim 4, wherein the 
binder used is an ethylene/(meth)acrylic ester/(meih)a- 
crylic acid copolymer. 

8. A laminate as claimed in claim 1, wherein the re- 
lief-forming light-sensitive layer has been covered with 
a cover sheet removable by peeling. 

9. A laminate as claimed in claim 1. wherein in the 
formula (I) R» is hydrogen or methyl and X is 



-tCH2— CH— CH2— 

OH 



10. A process for producing a light-sensitive photo- 
polymerizable laminate material as claimed in claim 1, 
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which comprises applying a solution which contains a 
componnd of the general formula (I) as an intermediate 
layer to the dimensionally stable base, substantiaUy 
removing the solvent, ^plying the relief-fonning light- 
sensitive layer and then subjecting the layered structure 5 
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obtamed to uniform exposure until the intermediate 
layer is fully cured without polymerizing the ethyleni- 
cally unsaturated polymehzable compounds present in 

the relief-forming layer t any significant extent 
***** 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby 
corrected as shown below: 

Claim 1. column 1 6, line 19 

II u ij ^oaH .--I to 10 carbon atoms 
"1 to 10 carbon" should reaa --i to 



Signed and Sealed this 
Ninth Day of July, 1991 



Attest: 

HARRY F. MANBECK. JR. 
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